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^ THE  EIELD  STATUS ^OE  PARASITES  OE  THE  EUROPEAN 
COEN  BORsi^  AT  THE  CLOSE  OE  19 Uy 

By  K.  D.  ArLuthnot,  D,  W,  Jones,  S.  W,  Carter,  and  R,  ¥.  Evans 
Division  of  Cereal  and  Eorage  Insect  Investigations 

Overwintering  larvae  of  the  European  corn  horer  (Pyrausta  nuhilalis 
(Hbn.))  were  collectedi/  in  I9  States  in  the  fall  of  19^7  "to  determine 
the  establishment,  maintenance,  and  dispersion  of  parasites  introduced 
to  aid  in  control  of  this  pest.  Data  were  obtained  on  32,155  borers  by 
the  individual  isolation  method. 

Two  methods  were  used  to  delimit  the  localities  from  which  borers 
were  collected.  The  first  method  was  to  collect  borers  close  to  para- 
site-colonization sites,  and  here  from  1 to  25  collections  i^ere  made. 
Borers  were  obtained  by  this  method  from  I3  States  at  92  localities, 
and  they  comprised  422  collections  containing  l6,301  specimens.  The 
second  method  was  to  collect  borers  from  extensive  areas  without  regard 
to  parasite-colonization  sites.  State  maps  were  used,  on  which  numbered 
sections  were  drawn,  each  10  miles  square*  A sample  of  50  borers  v/as 
to  be  collected  from  the  approximate  center  or,  if  not  obtainable  there, 
any  place  within  the  section.  Borers  were  obtained  by  this  method  from 
10  States, and  comprised  3^6  collections  including  15,^5^  specimens. 

Collections  Made  at  Colonization  Points 


The  "collections  made  at  parasite-colonization  points  are  summarized 
in  table  1. 

Delaware 

New  Castle  County,  Kirkwood.  Three  species  of  parasites  were  re- 
covered from  this  locality.  Chelonus  annul  ip  es  V/esm.,  released  here  in 
1945,  was  recovered  for  the  first  time  in  19^7*  I^ydella  grisescens 
R.  and  D.,  accounted  for  IS  percent  of  the  borers  observed  in  this  year. 


ij  All  the  collections  from  Delaware,  Maryland,  Kentucky, 
Minnesota,  Missouri,  Pennsylvania,  and  Wisconsin,  and  many  of  those 
from  Illinois,  Indiana,  Iowa,  New  Jersey,  New  York,  and  Virginia  were 
obtained  through  the  cooperation  of  agricultural  experiment  station  or 
department  of  agriculture  entomologists  in  the  respective  States, 


The  previous  records  for  this  species  were  20  percent  in  19^6,  4 percent 
in  1945,  and  3 percent  in  1943,  the  year  in  which  it  was  released. 

Macro centrus  ^ifuensis  Ashm,  was  reared  from  0,4  percent  of  the  horers 
in  i9^7*  It  was  first  recovered  here  in  1946,  the  last  of  4 years  in 
which  releases  were  made, 

Sussex  County,  Stockley.  Lydella  grisescens  was  the  only  parasite 
recovered  from  ohis  locality,  where  it  was  reared  from  16  percent  of 
the  borer Sc  The  percentage  parasitized  was  I5,  12,  12,  and  28  in 
successive  years  from  1943  through  1946,  L,  grisescens  was  released 
here  in  194l, 

Illinois 

There  were  67  collections  from  21  localities  in  Illinois,  Eulophus 
viridulus  Thoms*  was  recovered  from  4 localities  in  the  following  coun- 
ties: Kankakee,  La  Salle,  Ogle,  and  V/arren,  Ilorogeiies  punctorius 
(Roman)  was  recovered  from  La  Salle  County  where  it  was  released  this 
year,  Lydella  grisescens  was  recovered  from  12  localities,  where  it  was 
reared  from  53  the  5^  collections  obtained.  The  last  releases  of 
L,  grisescens  were  made  in  these  counties  as  follows?  1947  in  Warren; 
1946  in  Kankakee,  La  Salle,  Ogle,  Peoria,  and  “i'liiteside;  1945  in  Rock 
Island  and  Vermilion;  1944  in  Chan^aign,  Logan,  Stephenson,  and  Woodford, 
Two  native  parasites  v^ere  reared  from  the  corn  horer  - Bassus  agilis 
Cress*,  from  Ogle  County,  and  Pyraustomyia  pen! tails  Ccq,  from  Rock  Island 
County, 

Indiana 

The  86  collections  from  Indiana  were  made  in  15  localities,  - • 

Lydella  grisescens,  the  only  species  recovered,  was  found  in  8 locali- 
ties, It  v;as  released  in  1947  in  three  of  the  counties,  Clay,  Hamilton, 
and  Henry;  In  1946  in  Benton,  Blackford,  and  Stc' Joseph  Counties  while 
in  Jasper  and  Tipton  Counties  it  had  not  been  released  since  1945<» 
Extensive  collections  showed  this  species  was  widely  distributed  at  the 
Jasper  locality  where  it  was  recovered  from  I5  of  the  18  collections, 
and  at  Tipton  where  it  was  recovered  from  24  of  25  collections.'  The 
percentage  of  borers  parasitized  by  it  at  Tipton  in  1945',  19^6k  and  1947 
was  31,  a^^d  3C»  respectively, 

Icwa 

The  27  localities,  from  which  collections  were  made  in  Icwa  was 
the  greatest  number  in  any  State*  There  were  7^  collections  taken 
in  these  localitieso  Horogenes  punctorius  was  recovered  from  Clinton 
County,  where  it  was  released  and  recovered  in  19^44  but  was  not  recovered 
in  1945  and  1946.  It  was  also  recovered  at  one  locality  in  Bubuque 
County,  where  it  was  released  in  1944  and  1946  but  not  recovered  in  1946, 
the  only  other  year  when  a collection  was. made  there,  Lydella  grisescens 
weuj  recovered  from.  11  localities*  It  was' released  in  1947  In  Clayton, 
and  Guthrie  Counties  and  at  Prairie  Creek  in  Dubuque  County,  The  last.'.- 
release  was  made  in  1946  in.Black  Hawk,  'Marshall,  and  Poweshiek  Counties, 
and  at  VJhite  hater  in  Dubuque  County,  The  only  releases  made  in  Clinton 
County,  Comanche  tov/nship,  and  Imscatine  Co^mty,  Sweetland  township, 


were  in  1944,  The  percentages  of  horers  parasitized  hy  this  species  were, 
in  Comanche,  1,  11,  30,  and  4l  and,  in  Sv/eetland,  1,  10,  30,  and  32, 
respectively/,  in  1944,  1945,  1946,  and  1947*  L*  grisescens  was  not  re- 
leased in  Monmouth,  Jackson  County,  or  in  Lake,  Muscatine  County,  hut 
apparently  has  spread  into  these  townships  from  other  localities, 
I^crocentrus  gifuensis  was  recovered  from  Clayton,-  Jackson,  and  Mitchell 
Counties,  where  it  was  released  in  1947*  Two  native  parasites  were  reaxed 
from  corn  horers  in  Iowa,  Meteor  us  spc  from  Marshall  County  and 
Fyraustomyia  penitalis  from  ^duhon,  Bremer,  Clinton,  Duhuque,  and 
Muscatine  Counties. 

Kentucky 


Seventeen  collections  were  obtained  from  one  locality  in  Lexington 
toimship,  Payette  County,  Kentucky  - 1 from  the  release  site,  and  16  in 
a circle  extending  from  5 7 miles  from  the  site,  Lydella  grisescens 

was  the  only  parasite  recovered,  hut  it  v/as  reared  from  every  one  of  the 
collections,  the  percentage  parasitized  ranging  from  20  to  6S  percent 
among  the  collections.  The  last  release  of  this  species  in  this  locality 

was  in  1944. 

Michigan 

The  7 collections  at  one  locality  in  Michigan  produced  only  Lydella 
grisescens.  In  that  locality  it  has  parasitized  23,  17 » 19,  21,  and 
26  percent  of  the  horers  in  successive  years  from  1943  thro^jgh  1947# 

Miruiesota 


Collections  from  six  counties  in  Minnesota  showed  recoveries  of 
exotic  species  of  parasites  from  five  coionties,  hut  no  parasite  was  re- 
covered from  Watonwan  County,  Ho ro genes  punctorius  was  recovered  in 
Le  Sueur  County,  v/here  it  v/as  released  in  1946  and  1947e  lydella 
grisescens  v/as  recovered  from  Pillmore  and  Le  Sueur  Coiinties,  vdiere  it 
v/as  released  in  1946  and  1947,  and  from  Coodhue  and  Houston  Counties, 
where  it  was  last  released  and  recovered  in  1946.  Macro centrus  gifuensis 
was  released  and  recovered  in  Le  Sueur  County  in  19 4]^  - Thi sis  the  first 
recovery  of  this  species  in  the  State,  The  native  ikplomya  caesar  Aid, 
was  reared  from  the  collection  in  Houston  County, 

Missouri  - 


Collections  were  obtained  from  two  co^onties  in  Missouri  where  the 
first  releases  of  corn  borer  parasites  in  the  State  were  made  in  1947. 
Lydella  grisescens  was  recovered  from'  St.  Louis  County,  and  the  na,tive 
Brfraustomyia  penitalis  was  reared  from  the  Marion  County  collection, 

iTew  Jers^ 

There  v;ere  two  releavSe  localities  in  ITew  Jersey  from  which  collec- 
tions v;ere  obtained  in  1947*.  Horogenes  punctorius  continued  to  spread 
and  increase  in  ahimdance  at  the  Burlington  County  locality,  Lydella 
grisescens  had  parasitized  a smaller  percentage  of  horers  in  1947  than 


’ ^ • 

in  19^5  19^6#  although  it  was  recAvered  from  24  of  the  25  collections, 

Macrocentrus  gifuensis  showed  considerable  spread,  and  ’the  percentage  of 
borers  parasitized  by  it  was  the  highest  that  has  been  recorded  at  this 
locality,  Parasitization  decreased  from  1946  to  1947  in  the  Monmouth 
County  locality  v/here  Horogenes  punctorius  showed  a slight  decline, 

Lydella  grisescens  accounted  for  only  about  one-half  as.;many  borers,  and 
Macrocent rus  gifuensis  declined  a little  from  the  rate  of.  occurrence  in 
the  previous  year, 

l!Tev7  York 


Ten  collections  v;ere  made  at  the  Cattaraugus  Indian  Reservation, 
Rulophus  viridulus  was  recovered  in  5 0^  collections,  Horogenes 
punctorius  was  recovered  from  9 -of  the  collections  and  accounted  for  l4 
percent  of  all  borers  observed,  Lyd'ella  grisescens  occurred  in  5 collec- 
tions, but  parasitized  only  1 percent  of  the  borers  observed, 

North  Carolina 


Collections  at  the  Camden  County  locality  showed  a parasitization  of 
11  percent  of  the  borers  by  Lydella  grisescens.  the  only  parasite  re- 
covered there.  In  19^6,  71  percent  of  the  borers  were  parasitized  by 
this  species, , . 

Ohio  ’ ■ ■ / 


Collections  were  obtained  from  6 localities  in  Ohio,  No  parasites 
were  recovered  from  the  Clark  and  Pranklin  County  localities  where  they 
were  first  released  in  1947*  Sulophus  viridulus  v/as  recovered  only  from 

, Srie  County  in  19^7*  Horogenes  punctorius  v;as  recovered  from  Van  V/ert 
County,  where  it  was  released  but  not  recovered  in  1946,  Lydella 
grisescens  was  recovered  from  4 localities.  In  Erie  County  parasitiza- 
tion was  21  percent,  highest  since  1942,  In  Hamilton"  County  30  percent 
of  the  borers  were  parasitized  by  L.  grisescens,  Th^se  were  found  among 
9 collections,  3 which  were  more  than  5 miles  north  and  west  of  the 
release  point,  ^d  parasitization  was  as  high  there,  as  at  the  release 
site.  The  3^  percent  parasitization  in  Lucas  County  was  the  highest 
recorded  in  this  locality  in  S years,  L,  grisescens  has  accounted  for 
0,5,  3*  10  percent  of  the  borers  observed  in  Van  Wert  County  in 

1945,  19^^!  s’nd  1947,  respectively,  Macrocentrus  gifuensis  was  recovered 
from  Van  Wert  County  where  it  was  released  in  19^7 • 

• Wisconsin 

Exotic  species  were  found  in  collections  from  6 counties  in 
V/isconsin  but  none  were  recovered  from  Calumet  or  Winnebago  Counties, 
Eulophus  viridulus  was  recovered  from  Rock  County,  where  it  was  not  re- 
leased. Plorogenes  pui.ctorius  was  recovered  from  LaCrosse  and  Rock  Ccun'*'- 
ties,  where  it  was  released  in  1947*  No  collections  were  obtained  from 
the  localities  where  it  was  recovered  in  1946,  Lydella  grisescens  was 
recovered  from  Pond  du  Lac,  La  Crosse,  and  S^uk  Counties,  \^/here  it  wa3 
released  in  1947,  and  from  Green  and  Rock  Counties,  in  localities  where 
it  was  never  released.  However,  the  last  two  localities  are  not  a great 
distance  from  sites  v/here  it  was  released  and  recovered  in  1944  and  1945^ 


Results  of  an  Extensive  Survey  in  the  Eastern  States 

A survey  was  conducted  in  the  fall  of  19^7  10  Eastern  States, 

in  cooperation  v/ith  State  entomologists,  to  determine  the  dispersion  and 
abundance  of  European  corn  borer  parasites*  The  rectangular  coordinate 
design,  used  in  19^5  a^id  19^6  in  southern  New  England,  was  used  there 
this  year  and  also  in  the  entire  States  of  Delaware  and  "New  Jersey,  a 
large  area  in  the  Hudson  River  Valley  in  Nev/  York,  southeastern 
Pennsylvania,  most  of  Maryland,.,  southeastern  Virginia,  and  northeastern 
North  Carolina*  The  axeasto  be  surveyed  were  divided  into  sections  10 
miles  square,  and  numbered  consecutively*  A collection  of  about  50  borers 
was  proposed  from  each  section,  and  was  obtained  from  every  one  of  the 
sections  in  Delaware,  from  nearly  all  of  the  sections  in  New  England  and 
New  Jersey,  in  blocks  of  adjoining  sections  in  Pennsylvania,  Virginia, 
and  North  Carolina,  throughout  most  of  the  New  York  area,  and  in  Maryland, 
from  every  other  one  of  the  sections  in  extensive  areas  of  the  State* 

The  data  are  grouped  by  numbered  areas  in  table  2,  where  the  approxi- 
mate size  of  each  area  is  shown*  The  estimated  total  area  surveyed 
(36,700  square  miles)  is  about  the  size  of  the  State  of  Indiana.  There 
v/ere  3^  collections,  and  data  were  obtained  from  13,^5^  borers  by  the 
individual-isolation  method.  The  areas  where  collections  were  made  are 
shown  in  figure  1. 

New  England 

Comparable  data  are  available  for  the  four  areas  in  New  England  for 
19^5»  T9^,  and  19^7  • These  data  are  presented  in  table  3*  Macro  cent  rus 
gifuensis  was  the  most  abundant  species  in  all  four  areas  in  19^7* 

* Area  1*  Horogenes  punctorius,  Lydella  grisescens,  and  Macrocentrus 
gifuensis,  the  exotic  species  recovered  in  this  area,  declined  in  abun- 
dance from  19^5  through  the  following  2 years*  M,  gifuensis  accounted 
for  the  greatest  percent a,ge  of  borers  in  each  year.* 

Area  2*  Horogenes  punctorius  parasitized  the  highest  percentage  of 
borers  in  this  area  in  19^5  19^6,  but  in  19^7  "^as  exceeded  by 

Macrocentrus  gifuensis*  lydella  grisescens  declined  here,  as  it  did  in 
area  1. 

Area  3>  Chelonus  annul  ip  es  was  more  abundant  in  this  area  than  in 
any  other,  but  it  did  not  account  for  1 percent  of  the  borers  in  any  year* 
Of  the  four  New  England  areas,  Horogenes  punctorius  v/as  lowest  in  area  3 
and  showed  an  annual  decline.  Lydella  grisescens  was  more  abundant  here 
in  19^  than  in  any  other  year  or  area  in  New  England,  but  it  then 
accounted  for  only  1*4  percent  of  the  borers*  Macrocentrus  gifuensis 
was  the  most  effective  parasite  in  1945  ard  1946,  but  in  1947  it  was  much 
less  effective  here  and  was  more  abundant  in  areas  1 and  4. 

Area  4*  Chelonus  annulipes  was  recovered  here  in  each  of  the  4 
years*  Horogenes  punctorius  parasitized  nearly  5 percent  of  the  borers 
in  this  area  in  the  first  2 years,  but  in  1947  it  accounted  for  only  0*7 
percent*  Lydella  grisescens  v;as  present  but  not  abundant*  Macrocentrus 
gifuensis  increased  in  1946  and  1947,  and  in  the  last  year  was  more 
abundant  than  in  any  other  New  England  area* 


-6^ 

No  surveys  have  "been  made  in  the  remaining  areas  to  provide  con^a- 
rahle  data  in  previous  yearse  -The  19^7  data  are  summarized  in  the 
following  discussion,  • 

New  York 

Area  5-»  Che  1 onus  annul  ip  es  was  recovered  from  1 of  the  l4  collec- 
tions in  this  area*  Lydella  grisescens  appeared  in  5 collections,  4 of 
which  were  in  the  southern  part  of  the  area,  hut  it  accounted  for  only  . 

2 percent  of  the  total  number  of  borers,  Macrocentrus  gifuensis  para- 
sitized l6  percent  of  the  borers,  was  reared  from  11  of  the  l4  collections, 
and  was  found  throughout  the  area© 

New  Jersey 

Area  6,  Horogenes  punctorius  was  recovered  from  2 of  the  3d  collec- 
tions in  this  areao  Lydella  grisescens.  the  most  abundant  parasite  here, 
was  recovered  from  30  3d  collections,  while  Macrocentrus  gifuensis 

appeared  in  l4  collectionse 

Area  Horogenes  punctorius  v/as  recovered  from  6 of  the  16  col^ec-. 
tions  in  this  area,  where  it  was  more  abundant  than  in  any  other  area, 
except  1 and  2 in  Massachusetts,  Lydella  grisescens  was  recovered  from 
every  one  of  the  collections  in  this  area,  and  parasitized  a greater,, 
percentage  of  the  borers  than  in  any  other  area  in  New  Jersey, 

Macrocentrus  gifuensis  appeared  in  6 of  these  16  collections. 

Area  Horogenes  punctorius  was  recovered  from  4,  Lydella -gri se scene 
from  IF,  and  Macrocentrus  gifuensis  from  3 of  the  IJ  collections  in  the 
area,  “^hey  occurred  less  frequently  here  than  in  area  7^  and  the^  per- 
centage of  borers  parasitized  by  each  species  was  lower  than  in  area  tl" 

Area  Lydella  grisescens  was  the  only  species  recovered  in.  this' 
area,  where  it  occurred  in  20  of  the  22  collections,  and  accounted  for 
15  percent  of  the  borers. 

Pennsylvania 

Area  10.  “^^here  were  only  4 collections  from  this  area,  and  Lydella 
grisescens  was  recovered  from  every  one  of  them,  while  Macrocentrus 
gifuensis  was  recovered  from  1, 

Area  11.  Each  of  the  6 collections  from  this  area  produced  Lydella  ■ 
grisescens.  I^acrocentrus,  gifuensis  was  recovered  from  4 of  them,, 

Area  12,  Lydella  grisescens  was  the  only  species  recovered  from 
this  area,  but  it  v/as  found  in  11  of  the  12  collections. 

Area  13.  All  10  easternmost  collections  in  this  area  produced 
Lydella  grisescensc.  None  v/ere  found  in  the  8 western  collections. 
Macrocentrus  gifuensis  was  recovered,' from'  1 collection  along  the  eastern 
border  of  the  area. 


Delaware 


Area  L:,'della  grisescsns  v/as  recovered  from  all  "but  one  of  the 

30  collections,  and  that  was  from  the  center  of  the  State,  Macro centrus 
gifuensis  was  recovered  from  one  of  the  northernmost  collections, 

Maryland 

Area  15»  Lydella  ^risescens  was  recovered  from  12  of  the  IS  collec- 
tions, and  it  was  generally  present  in  all  hut  the  extreme  western  part\ 
of  the  area.  Macro centrus  gifuensis  was  found  in  2,  the  most  western 
and  the  most  northeastern  collections. 

Area  I6,  The  2 collections  in  this  area  produced  Lydella  grisescens. 

Area  17*  Horogenes  punctorius  vras  recovered  from  the  most  southern 
collection  in  this  area,  and  Lydella  grisescens  v^as  reared  from  6 of  the 
7 collections. 

Area  IS,  Lydella  grisescens  parasitized  only  7 percent  of  the 
horers  from  this  area,  v/here  it  appeared  in  4 of  the  6 collections, 

Virginia 

Area  19 > Lydella  grisescens  v/as  the-  only  parasite  recovered  from 
this  area,  where  it  was  found  in  10  of  the  11  collections. 

Area  20,  The  percentage  of  horers  parasitized  hy  Lydella  grisescens 
was  lower  in  this  area  than  in  area  19,  hut  here  it  was  recovered  from 
every  one  of  the  9 collections, 

Lorth  Carolina 

Area  21,  Of  the  6 collections  in  this  area,  4 produced  Lydella 
grisescens.  the  only  species  recovered. 


^8- 


Table  1, — Numbers  of  Ihiropean  corn  borer  larvae  observed,  axid  parasiti- 
zation  in  the  fall  of  19^7  from  localities  where  exotic  species  of 
parasites  have  been  colonizedi/ 


Locality 

( State-County-Township) 


Delaware: 

New  Castle,  Kirkwood 
' Sussex,  Stockley 
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Table  2, — European  corn  iDorer  larvae  ol) served,  and  parasiti zation  in  collections  made  in  the  fall  of  19^7 
in  the  Eastern  United  States  to  determine  the  distribution  and  abundance  of  parasites 
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l/  Bassus  a^ilis^  . / 

^ Bassus  aiS:ilis  and  Fyraustoiqyia  penitalis. 
j/  ^yraustomyia  penitalis. 


Ta^ble  3-- — status  of  Suropean  corn  ‘borer  parasites  in  four  areas 
in  southern  Hevj  England  in  the  fall  of  19^5>  an<3.  1947 
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Figure  1.  Areas  in  the  Eastern  United  States  Tfhere  area- 
?dde  parasite  field  status  collections  were  inade  in  the 
fall  of  1947. 
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